Dissociation of beta-arrestin from internalized bradykinin B2 receptor is necessary for receptor recycling and resensitization.
Beta-arrestins are multifunctional adaptors that bind agonist-activated G protein-coupled receptors (GPCRs), mediate their desensitization and internalization, and control the rate at which receptors recycle back at the plasma membrane ready for subsequent stimulation. The activation of the bradykinin (BK) type 2 receptor (B2R) results in the rapid desensitization and internalization of the receptor. Little is known, however, about the role of beta-arrestin in regulating the intracellular trafficking and the resensitization of the B2R. Using confocal microscopy, we show that BK stimulation of COS-7 cells expressing B2R induces the colocalization of the agonist-activated receptor with beta-arrestin into endosomes. Fluorescent imaging and ligand binding experiments also reveal that upon agonist removal, beta-arrestin rapidly dissociates from B2R into endosomes, and that receptors return back to the plasma membrane, fully competent for reactivating B2R signaling as measured by NO production upon a second BK challenge. However, when the receptor is mutated in its C-terminal domain to increase its avidity for beta-arrestin, B2R remains associated with beta-arrestin into endosomes, and receptors fail to recycle to the plasma membrane postagonist wash. Similarly, the recycling of receptors is prevented when a beta-arrestin mutant exhibiting increased avidity for agonist-bound GPCRs is expressed with B2R. Stabilizing receptor/beta-arrestin complexes into endosomes results in the dampening of the BK-mediated NO production. These results provide evidence for the involvement of beta-arrestin in the intracellular trafficking of B2R, and highlight the importance of receptor recycling in reestablishing B2R signaling.